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Introduction
The increasing use of minimally invasive procedures in recent years has made the placement of drainage stents as the normal practice in reconstructive surgery. The number of surgeries performed in the patients with the microcirculatory dysfunction of the cardiovascular system, diabetic angiopathy, and diseases involving the hepato-pancreato-biliary system and the upper urinary tract is growing steadily. However, the percentage of complications remains high, calling for improving the stents and systems employed to place and remove them, on the one hand, and using new materials, on the other. highly crystalline thermoplastics to structural elastomers, which makes them important materials for medicine (Volova, 2004) . Biodegradable poly-ε-caprolactone is also considered to be a promising material for medical use, especially for manufacturing of various endoprostheses, carriers for cells, matrices for deposition of medicinal and biologically active substances, etc.
( Abedalwafa et al., 2013) .
The aim of the work was the construction by evaporation from solution and the study of polymer stents based on biodegradable polyesters.
Materials and methods
For production of stents, polyhydroxyalkanoate (PHA) samples of various compositions were used: homopolymer of poly-3-hydroxybutyrate (P(3HB), weightaverage molecular weight M W is 1220 kDa, and polydispersity Đ is 1.60) and two types of copolymers -poly-3-hydroxybutyrate-co-3-hydroxyvalerate (P(3HB/3HV), 7.5 mol% 3HV, M W = 701 kDa, Đ = 3.27) and poly-3-hyd roxybut y rate-co-4 -hyd roxybut y rate 
Results and discussion
To construct ureteral stents, the technology of casting polymer solutions with subsequent evaporation of the solvent was used -"solvent evaporation" (Fig. 1) . During the evaporation of the solvent, the ability of PHAs to form hollow polymer tubes as prototypes of stents was revealed. 
Stent
Withdrawal of the internal tube Clamp dynamic viscosity value: P(3HB) -P(3HB/3HV) -P(3HB/4HB).
In the static mode of solvent evaporation, it was not possible to obtain tubes with an uniform wall thickness along the entire length.
At the upper measurement points (approximately 10 cm), using a matrix with an internal diameter of 3 mm (Fig. 2a) , the thickness of the walls was minimal, amounting to 0.014-0.016 mm in tubes obtained from solutions of P(3HB) and 0.010- points (at a level of 25-20 cm), the wall thickness was 0.051 and 0.072 mm when using 2 and 3% P(3HB) solutions and 0.099 and 0.106 mm when using similar solutions of P(3HB/3HV). In the lower part of the tube, a polymer cluster without a lumen was formed. Thus, the thickness of the walls varied along the entire tube, which is unacceptable for stenting. This method was not suitable for obtaining stents with satisfactory and stable geometric parameters. When using silicone template tubes with diameters of 4 and 6 mm ( Fig. 2b and 2c , respectively) and P(3HB) and P(3HB/3HV) solutions, an increase in the diameter of the template made the stent walls even thinner. Tubular stents are subject to dynamic (radial, axial, etc.) loads during placement and when the patient moves. Therefore, friction properties of the materials used to construct stents and the produced stents need to be investigated.
Measurements showed that mechanical strength (Young's modulus and flexural strength) of the tubes prepared from 10% solutions of P(3HB/4HB) and P(3HB)/PCL solutions were similar to the corresponding parameters of commercial polyurethane stents (Table 1) , although elasticity (elongation at break) in the case of the P(3HB/4HB) stents was considerably lower.
Ureteral stents are intended to be in contact with urine, which is a corrosive medium and affects them adversely. The effects produced To estimate the resistance of experimental stents to the effects of urine, they were placed for 7 days into catheters maintaining unobstructed urine flow in the patients that had been surgically treated for urolithiasis. Less encrustation and lower colonization by microorganisms were observed in experimental stents than in polyurethane (control) stents. 
Conclusion

